GOAL 2: Facilitate Access
to National and
International Information
Resources for Toxicology
and Environmental Health

An important long-term poal for NLIM
has always been to facilitate access to
toxicology and environmental health
data and information that may not
otherwize be casily available. To do this,
MWLM identifies such resources and
makes them accessible either by linking
them into networks, describing them in
directories, or by establishing coopera-
tive arrangements between NLM and
providers of information. Perhapa in the
future potential vsers may see an elee-
tronic composite or “seamleas” system in
which “intellipent” svstem agents guide
the user query throughout all relevant
parta of the compoaite network of linked
{and mutually referential} knowledge
sources.

The image represends the interconnected "backbone” networks of
MEF, MASA, and DNOE, together with selected client regional and
campus-arng weliorks, Nodes of the backbones are represented oz
connested sphares on o plene gbove the outline of the United States;
the client netwaorks are represented as dendritic (ines from the
bockhone nodes to the geographic loeations where the clisnt
nefworks aitach,
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2.1 Continue to Improve
Access to Information
Products and Services

For the MEDLARS files, NLM can point
to great auccess with user-oriented
information products and services, such
as Grateful Med, the personal-computer-
based front end searching package, and
the recent development of Coach, an
expert searcher system. Coach brings to
bear the UMLS Metathesaurus and
other knowledge sources to asaist
Grateful Med users seeking help in
improving retrieval from MEDLARS.
Thesze interface programs have heen
zhown to aatisly the nesds of health
profeasionals and also have been effec-
tive in cutreach efforts focused on health
professionals serving minority, rural,
and other underserved populations.
There is a need for similar advances for
the toxicology and environmental health
information resources,

BRecommendation 2.1

NLM ghould focns attention on the
exse with which end users can access
toxicological and environmenial
hiealth information. New computer
and information science fecfnologies
such ag intelligent eloctronic gate-
way gvatems and artificial intelli-
gence should be thoroughly evale-
ated and explotted, and combined
with the results of studics of wser
needs o IMErove WSer oeess,



2.2 Develop a Directory
for Toxicology and
Environmental Health
Information Resources

Many of the databases in toxicology and
environmental health are not NLM
databases now, nor—for various
reasonas—are they likely to become part
of the MLM dissemination aystems in the
future, Few of these databases were
designed to serve a broad spectrum of
uzers, Most were developed by individual
organizationa to meet their specific
information needs. It is difficult for the
user to identify appropriate databases to
search for answers to specific gquestions
and to learn how to extract information
from those databases once identified.
Some databaszes (such as files that
eantain confidential business informa-
tion) are restricted in their use; athers
roquire significant training,

MNLM could malke an important contribua-
tion by developing, maintaining, and
promoting a directory of databases in
toxicology and environmental health—
i.e., a systemn with “pointers” to available
public and private resources. A properly
degigned directory would go a long way
toward facilitating the uee of toxicology
and environmental health information
by anawering questions about where
information can be found and how it can
he accessed. Such a directory of data-
hases conld contain indications of the
comtent of the database, characterizations
of the data quality, and instructiona on
how to use the database. The directory
is itself a database, and there are many
poasible formats for its delivery to
nsers—aelectronic online access, CD-HOM,
printed, and perhaps future forma auch
as computer knowledge sources, imbad-
ded within software intelligent agenta.

The Panel iz aware of the current study
heing sponsored by the Federal Coordi-
nating Couneil for Science Engineering
and Technology (FCCSET) concerning
the feasibility of building a compre-
hensive directory of databases that could
he used as information resources for
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use of available information to evaluate
and estimate exposure to a hazardous
agent and its conzequent adverse health

effects—depends on the availability of
accurate, up-to-date scientific infor-
mation, Because rigk agsesament plays
a significant role in Government
regulatory priorily setting and decision
making, improving the process will
provide better support for setfing
priorities both in the control of existing
rigks and in the development of new
technologies with reduced risks,

A computer-based directory would
permit the development of a number of
access toola that would employ
informatics, expert systems, and
gateway technologies to reach and
gearch selected databases. An expert
ayatem based on the data in the directory
could be developed to help the non-
initiated user find the pertinent sources
to meet specific information needs. NLM
research efforts in informatics could be
brought to bear on this aspect of the
directory. Another option would be a
gateway network system that not only
would tell the user where information
epuld be found, but—when technically
feagible—would connect the user direetly
to the systems to be accessed. If the
tarpel databases ore not available
online, the acceas system could help to
penerate a request £o obtain the
mformation.
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Ultimately, such an electronic directory
database could provide the foundation
for a system that would integrate
databases using distributed network
technology to bring to the user the actual
desired information, rather than just
pointing to where it could be obtained.

Recommendation 2.2

NLM should develop a directory of
existing and accessible toxieological
and environmental heallh infor-
mation resourees, wslng online
compider and ofler distribulion
means, The direclory showld zerve
s @ localor tool and an electronic
{inkage among the principal dota-
bses, £t should facilitate ueers’
access o dalobases that may not
otherwise be easily availoble,
especially non-NLM databazes.
wuwch o directory of information
resources, while a lorge undertaking,
should hove as one goal o be an
exzential ool for rizk assessment
gedivities in Government and
tndusiry., Thiz magor txzk should be
undertaken by NLM in concert with
a new uzer gduizory group. An NLM
effort in thiz area should be
coprdinated with other similar
Federal efforts.

2.3 Develop the
Information Sources Map
as a Way to Implement
the Directory for
Toxicology and
Environmental Health
Information Resources

The Information Seurces Map (ISM)
component of NLMWs Unified Medical

Language System is being developed aa
part of the Library’s contribution to
research in the national High Perfor-
manes Computing and Communications
project. The ISM appeara to embody the
funectional goals of the toxicology
directary; it provides both human and
machine readable descriptive informa-
tion on the content and access conditions
for computerized information sources,
and the ahility to select information
sources antomatically based on the
subject and type of information sought.
The goal i3 to allow users to state simply
what information iz sought, to have the
IS0 determine likely sources for that
information, and to retrieve itin a
manner that doez not require a vser Lo
learn the syntax or inner structure of the
ayatem being gueried.

Prototype efforts to expand the numhber
of information sources represented in the
[SM currently inelude some that are
relevant to toxicalopy and environmental
health, Depending upon the financial
resources that can be assipned to this
activity, particular emphasis should he
placed on databases supportive of health
risk asscasment aetivities.

Becommendation 2.3

As parl of the High Performonce
Comprting and Communications
irpebicdive, NLM should undertake
further development of the Infor-
miation Sources Map as a possible
mechanism for implementing the
directory for texicology and environ-
merdal health informadion resources,
Emphasis showld be ploced an
databases supportive of health risk
assessment aolivities.



2.4 Support Information
Access for Emergency
Preparedness and
Response Programs

MNLM' s mandate to provide information
gupport for health care includes the
health-related aspects of emergencies,
The ever-increasing likelihood of
emergencies involving hazardous
chemicals is forcing both the emergency
management community and the health
profesasiona to reexamine how they can
prevent, mitigate, or respond to such
emergencies. One such incident ia
described in Figure 3.

MLM's TIP, with the Agency for Toxic
Bubstances and Dizease Registry (ATSDRE),
has built a portable, microeomputer-
based workstation that provides infor-
mation assistance to emergency response
Lleams working on aceidents involving
hozardous chemicals, The prototype,
known as ANSWER (an acronym for
ATSDRALLE s Workstation for Emer-
pency Besponse), consists of software
modules desipned to facilitate easy
access Lo information useful to response
teams during emergencies, A graphic
representation of the workatation 1s
shown in Fipure 2,

Im 1991, the Workstation was made
available for beta teating at 13 sites,
including selected state health depart-
ments and several polson control centers.
The results of the teat show that
ANSWER is fully functional in a
command center environment in hoth
emergency and nonemergency situa-
tions. Further, the test shows that
chemical databases on CD-REOM
addition to the Hazardous Substances
Data Base (HSDEB} would be very helpful
in the field.

ATSDR/NLM's Workstation for Emergancy Response
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Emergency Response:
A Quiet July Aftermoon 7

DESCRIPTION: The time ia 2:07 P.M. on the afternoon of July 18, 1086, Itiaa
typical July afternoon in the Ohio River Valloy, The temperature is in the high 80's,
low 90's; the humidily is high and there is little if any air movement. The threat of an
afternoon thunderstorm is present. Suddenly, the quiet of the aflernoon 1s shattered by
an exploaion at & chemical manufacturing plant in southwest Jeffarson County,
Kentucky, A giant fireball orupta. Two welders who ware on top of the tank are killed
immedistely; a third is threwn clear of the tank but suffers third degree burns over
eighty percent of his body. An emergency call is placed to 911; the call is routed to the
firc alarm office. Fire alarm personnel notify the volunicer fire protection district and
activate the local harardous material reaponse team. Notificolion 1s then given to state

TESQOTLES AFGNCICS,

THE FIRST AFTERNOON: 2:15P.M.: Firat on scene fire units are confronted
with a fireball approximately 40 feet in height. Having been on the scene bifore, fire
personmel recognize the fireball 1o be in the tank farm arca of the fality. Located hero
arc some 20 to 30 storage lanks averaging approximataly 12,000 gallons capacity each.
Plant personnel are not able to immediately ndvise ax o the cause of the explosion or
the materials involved, The principle product at thia facility is a phenal-formaldehyde
based resin. Upon entry to the explozion area, frefighters find a 16 foot high, 10 food
dinmeter tank which has been blown off its foundation. The liguid from within the tank
is now burning within the diked area of the tank farm and impinging on other tanks.
Flant personnel have started a water siroam to cool other lanks and reduce the like-
likood of farther explosions, Fire perzonnel immedistely bogin o add additional cooling
streame. The injured employee is taken by nir ambulance Lo the trauma’ndult burn
eenter in downtewn Louiavillo.

2-30P.M.: Hozardous material response units from the Health Department and other
agenciea begin to amive. Faclity personnel advized thal the material is o phenal-
formaldehyde reain in a methanol eslvent. Swrrounding tanks contain phenal, formal-
dehyde and methenol. The plant safety engineer advizes that the by-produeta from (he
fire are unknown and could bo hazardous, The plant manager advises that the
materials are non-hazardous sand thet no special precautions need be taken. Haz-Mat
personnel begin to research the product information in both written referonces and by
computer hook-up to remole databases. Spoeciiic concerns include:

= Safety / protéction of firo personnel invelved in firefighting effort

& Protective netions necessary for citizens downwind from event

®  Treatment necessary for injured and conlaminated warker

®  Control of polenbal contamination spread to air ambulance and hospital
= Tdentification of apecial land usea downwind (i.e.: echools, nursing homes)
Information needs identified include:

8  Physzical, chemical and health bazards of non-combatsted materiala and of
combustian by-products

®  Meteorological information
»  Lund uees and populations within a ene mile radius
s Inventary of all plant materials




2 40P M.: Precautionary evacusation of surrounding srea (approximately 150 persons)
ia begun by law enforcement personnel, Firefighting and tank cooling efforts continue.
Additional response units from state and local spencies continue {0 arrive. Data
hook-ups are estublished to aeoees remote hagardous material databases. An on-site
metenrnlogy station is erectad. [nformation collected is nsed to predict possible path of
the plurmse,

F:B0P.M.: The fire has been put out but cooling streams continue, Firefighters begin
to complain of headaches and other phvaical problems thet could be related to either
product cxposure or heat stress, Local elected officiala arrive at the scene to nssess
damage and are taken on a tour by the plant manager. Information received firom
databages, ele is sent Lo hospital and shared with regional poison control center. No
informeation on product mixture or combuation by-products can be found { o M35 is
aveilable but Jacks any specific treatment information beyond the firat aid lavel).

5:00F.M.: Dwecision is made to lift the evacustion request and allow peraons to return to
theit homes. Shortly after deciaion iz made, another fire breaks cut in general area of
tanks, Decision is rescinded and evacuation pul back into place.

G:00P.M.; Second fire 15 put out and evacwation is hlted,

10:0MP.M.: Fire department representatives contact the health department I"EgElrliin_g
decontaminationdisposal of contaminated fire gear that was taken from the seene, Fire
aervice advizsed to beg materials and await outcome of next day investigation,

THE SECOND DAY: Hesidents upwind from the site but impacted by the blast and
the evacuation begin to ask questions regarding fitness for consumption of products
grown in their gardens. Besidents are advised that based on the information available,
fruity and vegetablos that can be washed should be OK, Industry representative
requeats that all responae pereonnel, including local elected officials, report to local
hospital for “bBlood tosts”. This raises significant questions among reaponders as to the
actual potential for long term health effecta. Fire, police, some emergency medical
sorvice personnel and loeal elected official go 1o hospital for “blood test”. Director of
health asked to explain why this is neceasary and what ie expected outcome, Industey
representatives request that all potentinlly contaminated clothing and equipment be
hagped and returned to the plant for decontamination and or disposal. Third worker
who was injured in origingl explosion and Gre dies,

TWO WEEKS LATER: Citizens still expressing concerns ghout cropa. Some plants
are turning brown and dyving. The county agricultural sgent is requested 1o survey the
aren. He does so but is not able to make a definitive statement as to cauee of plants
dying. State apecial agent for plant pathelogy ia brought in to survey area in guestion.
Al problems can be explained by normal inseet, plant disease and ozone damage
(Jfefferson County had been under an czone warning approcdmately two weeks before
the explosion),

Figure 3,
Flanning Panel on
Toxicology and
Environmental
Health,

Maorch 24, 1832,
Clark Bledsoe

27



A

Other information regources for
emergency preparedness and response
are available, including Materials Safety
Data Sheeta, TOMES, EIS, and CAMEO
(see glossary). These syatems contain
information about such areas a3 facility
site plans, maps and geographic data,
health care facilities, plume dispersion
models, chemical inventories, and
medical munagement of chemical
expogures, and have the capacity for
presenting dynamic, electronic map
overlays,

Recommendation 2.4

Working with ATSDR, EPA, CDC,
and other organizations with direct
responsibilily for emergendy
preparedness and response, NLM
should continwe its resoareh to
Imprave gccess fo informaiion
helpful for these organizalions and
focal agencies in managing
emergencies sich as ¢hemical spilis,
Otfer information sowrces that are
shaown to be weefiel in ermergency
siteecdions should be added to
ANSWER.

2.5 Support Information
Access by Professionals
Serving Underserved
Populations

INLM has placed a high pricrity on
sutreach to health professionals in

underserved communities, specifically
with the purpose of improving access to

NLAM informalion services. Environs
mental issues are of concern to
underserved populations, ineluding
racial minorities and the socio-
economically disadvantaged, who tend
to be disproportionately cxposed to
hazardous environmental conditions at
home and in the workplace.®

NLM has under way a program to
enhance the capahility of students and
faculty at Historically Black Colleges
and Universities (HECUs) Lo use the
tondcological, environmental, oecupa-
tional, and hazardous waste information
resouredes available fiom the NLM,
HBCUs are the training ground for
many of the health professionals who
will ultimatsly practice in underserved
communities. These institutions are
alzo uniguely positioned to chanmnel
needed information to neighboring
communities possibly affected by
exposures to toxic chemicals and other
hazardons materials, Thia information
con be vital for purposcs of prevention,
diagnosia, treatment, and public
awarendss,

Recommendation 2.6

NLA s grrrent owtreach efforts fo
improne access fo foxicologiond ard
environmentol feallh information
bv health professionals working wilh
underserved populetions should be
strengihened, NLM should continuwe
to place special emphasis on offorts
directed to minority health
education instifutions and the
communities they serve,



2.6 Emphasize Service to
Health Professionals

MNLM has a lonp-ztanding policy of
forusing its products and services on
the needs of health professionals rather
than the peneral public. A primary
reason for this is the near-impossibility
of acquiring, organizing, and making
accessible the huge volume of publica-
Licng prepared for use by the lay public
with the resources even remotely fore-
seen for the Library. The NLM Board of
Hepents hag stated, “While the distine-
tion between health education for the
public and education for the health
professional 15 nol abeolutely clear, the
prime responsibility of the NLM is the
organization and dissermination of
Enowledge which has applicability to the
needs of health professionals. The
statutory responsihility for health
education for the public resides in other
Federal agencies.™

In its 1987 Long Range Plan™, the
Board re-examined thig issue and
recommended that NLM study current
sources of health information for the
public and the potential role for NLM in
thia area. It alao recommended that
NLM augment DIELINE—an NLM
online directory of information-providing
organizations—to provide & more
complete directory of sources of health
information for the lay public, NLM has
expanded DIRLINE coverage as recom-
mended, Regrettably, this task haz
become more difficult for WLM, gince the
Library of Congress stopped maintaining
the Mational Referral Center database,
which had conatitutad the core of
DIRLINE. Because of the daunting
inveatment that would be needed o
collect and organize the huge body of

published health information for the
public, MLM has not initiated efforts in
this area beyond expanding DIRLINE.

The Toxic Chemical Release Inventory
(TRI} presents a special case. TRI,
which containg data on the releases of
over 300 toxie chemicals into the air,
water, and land, is used largely by
emergency personnel and environmental
organizations. The Environmental
Protection Agency, however, is required
to provide the TRI data Lo the general
population and has entered into an
interagency agreement with NLM to
make the data available through
TOXNET. NLM is working to provide a
clear and easy-to-use interface to TRI for
lay and professional users.
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Recommendation 2.6

NLM showld comdinue s hisforioal
emphasis on seruing Hhe information
needs of professionals, While
improved accessibility (o NLM=
datebases should be esteblished
primorily for seientists and health
Hfficials, new access mechanisms for
databases such ag the Toxic Chemi-
eal Belease Inventory (TRI) should
be developed for the gerneral public
a5 well as professionals, and NLM
should study the costs and benefits
of sueh experiments.

2.7 Enhance Access to
International Information
Resources

A significant amoant of the health-
related information collected and dis-
seminated by NLM comes from abroad.
In 1879, when the Library published the
firat issue of Index Medicus (IM), 530 of

the 660 journals indexed in JM (B0}
were from outside the U5, Today, a
sipnificant amount of the information
collected by NLM continues to come from
non-[J.5, sources—the comparable non-
1.5, TM figure today ia 63%—and much
of the literature cifed from U8, sources
derives from the work of internations)
regearchera,

Comcerns about the cnvironmental
effects on human health arve global, and
not confined to the U8, Chemicals are
produced, traded, and used throughout
the world in increasingly large numbers
and quantities. Once released into the
environment, they may be transported
deliberately or inadvertently across wide
diatances by air or water or in Tod.
They may be accumulated or trans-
formed in plants, animals, and humans.
Thus, environmental chemicals pay no
attention to national boundaries, Some,
auch ag those cansing atmospheric
changes, may affect human health
globally in different ways and to
different degrees in many countries for
many vears, In addition to global
phenomeng, ¢ach country or region will
hove data on the effecta that are most
prominent there.

NLM is in a position to offer substantial
teehnicsl aesistance to countries
endeavoring to improve their health
and environmental databages. In its
cngoing intérnational program, the
Library now provides technical support
to some countries seeking Lo develop
regional or nations] biomedical informa-
tion systems, If resources permit, NLM
should consider taking a more system-
atlc and active role in providing both
information and technical assistance to
more countries.



Obwiously, information from around the
world is important to reducing health
risks to American citizens resulting from
contamination of the environment., The
need for intarnational datn sharing has
never been more important. The
globalization of the economy and af
seience and technology is bringing into
sharper relief the importance of inter-
national data in toxdceology and
environmental health for U.5. research
and development, academic inatruection
and curriculum development, and
development of the scientific foundations
for public health policy and health
BETVICER,

There is intensified research in this area,
particularly in industrialized countries.
In addition, many governments have
adopted laws controlling chemieal rigks.
These laws for the testing and risk
aggessment of chemieal substances and
industrial facilities are often similar to
1.5, laws, and are providing a basis for
many gpecialized databases. Inter-
national and regional efforts in these
areas that should be considered for
collaboration with NLM are the United
MNations Environmental Programme
{(UNEP) International Register of
Potentially Toxie Chemicals (TRETCY), the
joint ILOMUNEP/WHO Intarnational
Programme on Chemical sSafety (IPCS),
OECL's Chemicals Programme, and
relevant aclivities of the Furopean
Community (EC).

NLM cannot afford to ignore the
mmtaellectual informational, or inancal
resourees represented by these activities
in other countriea. Tt i important to
have access to these databases to avoid
costly and unnecessary duplication of
effort, and to allow health professionals
and researchers in the United States to
benefit from the worldwide growth in
understanding about toxicolopy and
environmental health problems.

Recommendation 2.7

NLM should systematically review
international sources of relevant
information and establish formal
links with organizations whose
databozes would contribute fo
NLM's matn goals in toxicology and
environmental health, The review
showld pay special attention fo the
sources of information that moy
bocome availoble in Eastern Europe
and Asie. NLM should collnborate
with international programs in
toxicology and environmental health
such as those operated by the UN
and its specialized agencies, the
OECD, and the Exropean Commau.
mity, with the goal of facilitating
access fo these information resources
by LS. users. When resources
permif, NLM showld also offer
technionl assistance to countries
endeavoring o improve their hoalth
ared envirorimental databases,
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